Population variation in oxidative stress and astrocyte DNA damage in relation to Alzheimer-type pathology in the ageing brain.
Increasing evidence suggests a role for oxidative damage to DNA in brain ageing and in neurodegenerative disorders, including Alzheimer's disease. Most studies have focussed on the reduced capacity for DNA repair by neurones, and have not taken into account the effect of oxidative stress on astrocytes, and their contribution to pathology. We examined levels of oxidative stress, DNA damage and DNA repair mechanisms in astrocytes in a population-based sample derived from the Medical Research Council Cognitive Function and Ageing Neuropathology Study. We demonstrate wide variation in parameters for oxidative stress and DNA damage in astrocytes in the ageing population. We show that there is a significant reduction (P = 0.002) in the lipid peroxidation marker malondialdehyde with increasing Braak stage in Alzheimer's disease. Furthermore, we demonstrate that expression of the DNA damage-associated molecules H2AX and DNA-dependent protein kinase do not increase with increasing Braak stage, rather there is evidence of a nonsignificant reduction in DNA-dependent protein kinase expression by neurones and astrocytes, and in H2AX by neurones with increasing levels of Alzheimer's type pathology. These findings suggest that the changes in oxidative stress and the astrocyte DNA damage response are not accounted for as an accumulating effect due to established Alzheimer-type pathology. We hypothesize that astrocyte damage, leading to impaired function, may contribute to the development of ageing brain pathology in some individuals.